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specifically, the apparatus may include one or more telephone set interfaces, one or more telephone line interfaces, a Local 
Area Network interface and packet network interfaces. Use is made of an embedded software agent located inside the 
apparatus to, among other things, select which interfaces to use on the apparatus to make telephone calls. The software agent 
takes decisions based on a set of pre-established routing rules that are computed by the apparatus or obtained from a network 
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^j^^^^g^ bttp://opiagc.ca • Ottawa-Hull Kl A 0C9 • bttp://cipo.gcxa o P I C ^^^^^F C I P O 



CA 02303392 2000-03-14 



. r 1 

WOiOJ) INimtBCniAL PROreRTY ORQANIZAHON 
. A X Interaational Bvreni 



INTERNATIONAL AH>UCATION PUBUSHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) Intenutioaal PMent Classlficalioa ^ : 
H04M 7/DO, 11/06 


Al 


(11) International Publication Number: WO 99A4929 
(43) International Pnbllcatkm Date: 25 Mareb 1999 (25*03.99) 


(21) Interaatfonal Applfcatkm Ntunben PCT/CA98/00879 

(22) International FUing Date: 15 September 1998 (15J09.98) 

(30) Priority I>ata: 

2»21S,681 16 Sq>teinber 1997(16.09.97) CA 

(71) Applicant (for all designated Suues except US)z MEDIATRIX 

PERIPHERALS INC. [CA/C:A]; 4229. nie Gailock, Sher- 
brooke, (2ii6bec JIL 2C8 (CA). 

(72) Inventor; and 

(79) inventor/Appticant {jor Uo onty/x mcinaku, luBn^ols 
(CA/CA); 2645, roe Aigenson* Shertnooke. Qu6bec JIJ 
1P5 (CA). 

(74) Agents: DUBUC, Jean, H. et at.; Ooudreau Oage Dubuc & 
Maitineau Walker, The Stock Exchange Tower, Suite 3400, 
800 Place Victork, P.O. Box 242, Montr6al, Qu^^ec H4Z 
1B9 (CA). 


(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BY, CA, CH. CN, CU. CZ. DE, DK, EE, ES. H, GB, GB. 
GH, OM, HR, HU, ID, IL, IS, JP, KE, KG, KP. KR, KZ, 
LC, LK, LR, LS, LT. LU. LV, MD, MG. MK, MN, MW, 
MX, NO, SZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, 
TJ, TM, TR. IT. UA, UO. US, UZ. VN, YU. ZW, ARIPO 
patent (GH, GM. KE, LS. MW. SD, SZ, UG. ZW). Eurasian 
patent (AM, AZ, BY, KG. KZ, MD, RU. TJ, TM). European 
patent (AT. BE. CH. CY. DE, DK. ES. FI, FR, GB, GR. 
IE. IT. LU. MC. NL. PT, SE), OAPI patent (BF. BJ, CF, 
CO, CI, CM, GA, GN. GW, ML, MR, NE, SN, TD. TG). 

Published 

wim uuertuxiunuu seorcn report. 



(54)Tttie: APPARATUS AND METHOD TO USE A (:0NVEimONAL TELEPHONE SET TO MAKE TCLEPHCM^ CA^ 
PACKET NETWORK 




Jff 



SERVER 



I 



'J4 

ISERVICC 
{PRQMKR 
I J 

I 



NOWORK 



GONVEHIKm 
MOOOl 



TOEPHONE TO 



/Of 



TOtPHOHESn 



'11 



SERVER 



(SECOND 
.J ISERVItt 
IPROVDCR 



TEIEPHONE TO 



USER 



TELEPHONE UHE 
TELEPHONE UNE 

USER 



CABLE 



^lEUPHOHE SET 



4 



'JCABLE 
[COUPMt 



50 



vijrDIPHONE TOLl 



4Mc 



10 

ilBiPHONE 

lUNE . 



TOEPHDNCSET 



"1-T 



S4y 



USER 



^\ 64 



(57) Abstract 



An qypazatos and a modiod to use a telephone set to place telephone calls on a packet netwoit and to route telejAone calls between 
a telephone set, a telephone Itai^ Local Area Network and packet netwoik interfoces of the apparatus. More specifically, the apparaois may 
indode oiie or more telephone set faiterflKes, one or more telephone Ihie interfaces, a Local Area Netwoik bterface and pocket network 
imerfooes. Use Is made of an embedded software agent located hiside die apparatus to. among other things, lekct which interfaces to 
use on the apparatus to make tclejrfione calls. The software agent takes deciskMiB based on a set of pre-«stabiished routing rules that are 
computed Iqr die apparatus or obtahied from a netwoik server. 
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TITLE OF THE INVENTION 

Apparatus and method to use a conventional telephone 
set to make telephone calls on a packet network. 

5 

FIELD OF THE INVENTION 

The present Invention relates to packet networks. More 
specifically, the present invention is concerned with a method and an 
10 apparatus to use a conventional telephone set to make telephone calls 
on a packet network. 

BACKGROUND OF THE INVENTION 

1 5 The prior art is replete with software enabling a first user 

to establish a telephone-like conversation with a second user running the 
same software via a packet network, such as, for example, the Internet. 

These softwares usually run on personal computers 
20 equif^Ded with microphones to capture the sounds and with sound cards 
to reproduce the sounds from the other user. The software therefore 
captures the sound from a first user, digitises It, compresses it, and 
forwards it to the Packet Network address (Internet Protocol address or 
IP address) of the secorKi user. The sounds is then uncompressed, 
25 transferred back to analog sound by the sound card and reproduced on 
the premises of the second user. Of course, these steps are performed 
bidirectionally to result in a full duplex connection. 
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The drawbacks of the above mentioned software system 
are multiple. For example, a dedicated PC must be used as a telephone, 
both users must be similarly equipped and running the same software 
and it is not possible to reach users equipped with conventional 
5 telephones. 

OBJECTS OF THE INVENTION 

An ot>ject of the invention is to provide an apparatus and 
10 a method to use a conventior^l telephone set to make telephone calls on 
a packet network. 

SUMMARY OF THE INVENTION 

15 More specifically, in accordance with the present 

invention, there is provided a telephone to packet adapter comprising: 
^ a telephone line interface configured to be connected 

to a telephone line; 

a telephone interface configured to be connected to a 

20 telephone set; 

a Local Area Network interface configured to be 
connected to a packet network; 

a controller circuit interconnecting the telephone line 
interfeoe, the telephone interface and the Local Area Network Interface; 
25 the controller circuit being so configured as to route the telephone 
interface to one of the telephone line and the Local Area Network 
interfaces depending on at least one preestablished routing mie. 
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According to another aspect of the present invention, 
there is provided a telephone to paclcef adapter comprising: 

a telephone line interface configured to be connected 
to a telephone line; 

5 a telephone interface configured to be connected to a 

telephone set; 

a Local Area Network interface configured to be 
connected to a Local Area Network; 

a packet network interface configured to be connected 
10 to a packet network; and 

a controller circuit interconnecting the telephone line 
interface, the telephone interface, the Local Area Network interface and 
the packet network interface; the controller circuit l>eing so configured as 
to either a) route the telephone interface to one of the telephone line and 
15 the packet network interfaces and b) route the Local Area Network 
interface to one of the telephone line and the packet network interfaces 
depending on at least one preestabiished routing rule. 



According to another aspect of the present invention, 
20 there is provkled a method for routing telephone calls to a packet network 
via a telephone to packet adapter provided with a telephone tine 
interface, a telephone iriterface, a Local Area Network ipterface and a 
contreller circuit interconnecting the telephone line, telephone and Local 
Area Network interfeces; the method comprising the steps of: 
25 connecting a telephone line to the telephone line 

interfoce; 

conniecting a telephone set to the telephone interfece; 
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connecting a packet network to the Local Area Network 

inteifece; 

running an agent software for routing the telephone 
interface to either the conventional telephone line interfece and the Local 
5 Area Network interface depending on at least one preestablished routing 
rule. 

According to yet another aspect of the present invention, 
there is provided a method for routing telephone calls to a vpacl<et network 

10 via a telephone to paclcet adapter provided with a telephone line 
interface, a telephone interface, a Local Area Network interface, a packet 
network interface and a controller circuit interconnecting the telephone 
line, telephone, packet network and Local Area Network interfaces; the 
method comprising the steps of: 

15 connecting a telephone line to the telephone line 

interface; 

connecting a telephone set to the telephone interface; 
connecting a Local Area Network to the Local Area 
Network interface; 

20 connecting a packet network interface to the packet 

network interface; 

running an agent software for routing either a) the 

telephone interface to one of the conventional telephone line interface 

and the packet network interface, and b) the Local Area Network interface 
25 to one of the conventiorial telephone line interface and the packet 

network interfwe, depending on at least one preestablished routing rule. 
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It is to be noted that the term "telephone call' is to be 
constnjed as meaning any calls conventionally made via telephone lines 
such as, for example, voice calls, fax calls and modem calls. 
Accordingly, the term "telephone set" is to be constmed as meaning any 
5 device that produces signals capable of being understood by PSTN 
equipment expected signals from a conventional telephone set (also 
known as a POTS (Plain Old Telephone System) telephone set). 
Therefore, the tenfn "telephone set' includes any POTS devices such as, 
for example, fax machines, modems and even more advanced devices 
10 such as H.324 video phones. 

Other objects, advantages and features of the present 
invention will become more apparent upon reading of the following non 
restrictive description of preferred emtxxliments thereof, given by way of 
1 5 example only with reference to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
In the appended drawjrtgs: 

20 

Figure 1 is a schematised block diagram illustrating the 
various components of a telephone to packet adapter according to a first 
embodiment of the present invention. 

25 Figure 2 is a schematised block diagram illustrating a 

packet network where users are provkJed with telephone to packet 
adapters according to an embodiment of the present inventiort; 



CA 02303392 2000-03-14 



WO 99/14929 PCT/CA98/00879 



Figure 3 is a flow diagram illustrating the general steps 
taken to establish a communication between user 2 and one of users 1 
or 3 of Figure 2; 

5 Figure 4 is a flow diagram illustrating the general steps 

taken to establish a communication between user 1 and user 2 of Figura 

2: 

Figure 5 is a fksw diagram illustrating the general steps 
1 0 taken to establish a communication between one of users 1 or 2 and user 
3 of Figure 2; and 

Figure 6 is a schematised block diagram Illustrating the 
various components of a telephone to packet adapter according to a 
1 5 second embodiment of the present invention. 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 

20 Figure 1 of the appended drawings illustrates a block 

diagram of a full duplex telephone to packet adapter 10 according to a 
first embodiment of the present invention. 

The adapter 10 includes a telephone input/output (10) 
25 port 12 to v^ich a conventional telephone (not shown) may be 
connected, a Local Area Network (LAN) 10 port 13 trough which 
connectivity to a LAN or to a Personal Computer (PC) (not shown) is 
obtained, a telephone line 10 port 14 to which a telephone line (rK>t 
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shown), part of the Public Switched Telephone Network (PSTN), may be 
connected and a packet network Interface 10 port 16 to which a packet 
network (not shown) may optionally be connected. 

5 TTie adapter 1 0 electronic circuitry generally indudes an 

analog to digital {AID) and a digital to analog (0/A) full duplex interface 
18 interconnecting a controller drcuit 20 and the 10 port 12, a Local Area 
Network interface 23 interconnecting the controller circuit 20 and the lO 
port 13, a speech encoder/decoder 22 connected to the controller circuit 
10 20, a telephone line interface 24 interconnecting the controller circuit 20 
and the iO port 14 and a packet network interface 26 interconnecting the 
controller drcuit 20 and 10 port 16. 

The controller drcuit 20 is provided with a central 
15 processing unit (CPU) and sufficient memory to store a software agent 
program and other data stored in databases as will be further described 
hereinafter. 

The speech encoder/decoder 22 indudes the required 
20 drcuitry to perform digital speech and/or data encoding and decoding to 
decrease the bandwidth required to transfer the information from one 
user to another and to recuperate the complete information after the 
transfer. 

25 it is believed within the teach of pne skilled in the art to 

provide adequate electronic drcuitry for the elements 18-26 described 
hereinat>ove. 
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Turning now briefly to Figure 6 of the appended 
drawings, a telephone to packet adapter 400 according to a second 
embodiment of the present invention will be described. 

5 The telephone to packet adapter 400 is very similar to 

the telephone to packet adapter 10 described hereinabove. Thus, for 
concision purposes, only the differences between these adapters will be 
described herein. 

10 As can be seen from Figure 6, the telephone to packet 

adapter 400 is designed to be connected to a packet network 30 via a 
Local Area Networi^ 31 . Thereby, the telephone to packet adapter 400 
does not require a packet network interface 26 (Figure 1), It is to be 
noted that the Local Area Network 31 therefore includes a packet network 

1 5 LAN gateway as is very well known in the art. 

Figure 2 of the appended drawings illustrates a packet 
network 30, for example, the Internet, to which the users are connected 
via telephone to packet adapters 1 0 or 400. it is to be noted that Figure 
20 2 will be further described hereinafter with a view to illustrate some of the 
various possibilities of the telephone to paqket adapters 10 and 400. 

A first user 32 is connected to the packet networic 30 via 
a first service provider 34 and a telephorie line 36. Thei first service 
25 provkJer 34 has a conventional Network Access Server 38 provided with 
conventional moderns (not shown) to interconnect its clients, for example 
first user 32, to the packet network 30. The first user 32 has a telephone 
to packet adapter 1C>a, a conventional modem 40 connected to the packet 
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network 10 port 16a, and a telephone set 42 connected to the telephone 
10 port 12a. It is to be noted that both the Local Area Network port 14 
(not shown) and the Local Area Network port 13a of the adapter 10a are 
not used. 

5 

It is to be noted that the telephone set 42 could be 
replaced by a Local Area Network (not shown) connected to the Local 
Area Network port 13a to therefore enable telephone calls, for example, 
modem calls, from the Local Area Network to be routed to the packet 
10 network 30. 

Figure 2 also illustrates a second service provider 44 
connected to the packet network 30 via an Internet server 46 and 
induding a telephone to packet adapter 400b interconnecting the Internet 

1 5 server 46 and a telephone line 48, the purpose of which will be described 
hereinafter with reference to Figure 5. More specifically, the server 46 Is 
connected to the Local Area Network 10 port 13b of the telephone to 
packet adapter 400b and the telephone line 48 is connected to the 10 
port 14b of the telephone to packet adapter 400b. it is to be noted that 

20 the 10 port 12b is not used. 

Of course, the telephone to packet adapter 400b of 
Figure 2 could advantageously be provided with more than one telephone 
line 10 ports 14b allowing the telephone to packet adapter 10b to be 
25 connected to more than one telephone line, indeed, this would allow the 
second service provider 44 to interconnect more than two users 
simultaneously. 
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It is also to be noted that the telephone to packet 
adapter 400b of Figure 2 could be replaced by a telephone to packet 
adapter 10 as illustrated in Figure 1. If this is the case, the packet 
network 10 port 16 will not be used. 

5 

The packet networi< 30 is also connected to a server 50 
of a cable company 52 providing Internet services to its clients, for 
example second user 54, via a conventional television cable 58 
connected to the server 50 via adequate circuitry (not shown) known in 
10 the art 

The second user 54 is equipped with a cable modem 60 
connected to the conventional television cable 58 and a telephone to 
packet adapter 400c interconnecting the cable modem 60 and a 

15 telephone set 62. The telephone to packet adapter 400c is also 
connected to a telephone line 64. More specifically, the cable modem 60 
is connected to the Local Area Network 10 port 13c, the telephone 62 is 
connected to the 10 port 12c and the telephone line 64 is connected to 
the 10 port 14c. The telephone to packet adapter 400c therefore 

20 considers the cable rnodem 60 as a Local Area Network interconnecting 
the telephone to packet adapter 400 to the pad<et network 30. 

Finally, Figure 2 a|so lllustFates a third user 66 equipped 
with a telephone set 68 connected to a conventional telephone line 70. 

25 

turning now to Figures 3-5, three different methods of 
use of the telephone to packet adaptere 10 and 400 will be described. 
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FigufB 3 generally illustrates the steps taken when the 
second user 54 wants to reach another person. 

After the telephone to packet adapter 400c is started 
5 (step 100) and initialised (step 102), the system waits until the second 
user 54 picks up the handset of the telephone set 62 and dials a 
telephone number (step 104). 

The agent software of the telephone to packet adapter 
10 400c then verifies if the dialled telephone numt)er is present in a 
database contained in the controller circuit 20 (Figure 6) (Step 1 06). This 
database contains a list of the telephone numbers that may be accessed 
via the packet network 30. 

15 If the dialled telephone number may not he accessed via 

the packet network 30, the agent software of the telephone to packet 
adapter 400c routes the telephone set 62 to the telephone line 64 and 
dials the telephone number (step 108). The telephone number must 
therefore be conventionally dialled over a telephone line to establish the 

20 connection. This will be the case, for example, when the number dialled 
is kx:al or when there is no service provider similar to the second service 
provider 44 in the area of the number dialled. 

If the dialled number is present in the database, the 
25 agent software then detenmines if the IP address corresponding to this 
telephone number is in its database (step 1 10). If it is not the case, the 
agent software interrogates the Internet server 50 of the cable company 
52 (or any other server having a correspondence table t>etween IP 



wo 99/14929 



CA 02303392 2000-03-14 



PCT/CA9S/00879 



12 



addresses and telephone numbers) to find the required IP address (step 
1 12). When this is done, the agent software establishes the connection 
t>efween the second user 54 and the other user (for example the first user 
32) (step 114). 

5 

The two connected users may then communicate 
normally in full duplex since the conversation Is bidirectionally digitised, 
transformed into packets and transferred via the packet network 30 to the 
other user where it is converted back into an analog signal and supplied 
10 to the handset. Indeed, if the second user 54 is in communication with 
the first user 32, the telephone to packet adapter 10a will convert back 
the packets to an analog signal. Similarly, if the second user 54 calls the 
third user 66, the telephone to packet adapter 400b will do the required 
conversion. 

15 

The telephone to packet adapter 400c then waits until 
the communication is broken (step 116) and then returns to step 104. 

An advantage of the above mentioned set of 
20 preestablished rules is that the second user 54 may either be 
transparently in communication with conventional telephone users and 
users of the present invention. Another advantage, is the possibility to 
route all the calls to the telephone line 64 should the connection to the 
packet network 30 via the cable cornpany 52 be inactive, therefore 
25 providing a PSTN feillback. 

K is to be noted that instead of using the telephone set 
62, the second user could connect a LAN (not shown) to the 10 port 13c 
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and connect the cable modem 60 to the LAN to therefore call another 
user similarly equipped through the steps descrit)ed hereinabove. 

Figure 4 of the appended drawings generally illustrates 
5 the steps taken when the first user 32 wants to reach another user. 

Each step 200. 202, 204, 206. 208, 210, 214 and 216 
is respectively identical to corresponding step 100, 102, 104, 106, 108, 
110, 114 and 116 of Figure 3, Thus, for concision purposes, the 
10 description of these steps will not be repeated hereinbelow. 

Since the first user is not connected to the Internet via 
a cable company, the Internet server 38 of the first Internet service 
provider 34 (or any other server having a table of the IP addresses vs 
15 telephone numt)ers) is interrogated in step 212. 

A step 218 has been added between step 206 and 210 
to instruct the modem 40 to connect to the service provider 34. 

20 Therefore, according to the above-described set of 

rules, the telephone line interface 24 is routed to the PSTN if the dialled 
number is not in the database and routed to the packet network if the 
dialled numt>er is in tiie database 

25 Again, it is to be noted that instead of using the 

telephone set 42. the first user could connect a PC (not shown) or a LAN 
(not shown) to the 10 port 13 and call another user similarly equipped 
through the steps described hereinabove. 
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Finally. Figure 5 of the appended drawings illustrates 
another use of the telephone to packet adapter 10 of Figure 1. This 
application is advantageous to reduce the tong distance costs of the user. 

5 The general principle is to detect if the telephone 

number dialled t>y the user is a long distance number and to do a routing 
of the call to a service provider (for example the second service provider 
44 in Figure 1) in the area of the telephone number to therefore prevent 
any long distance charges to the user if it is so. Of course the service 
1 0 provider 44 is equipped with a telephone to packet adapter 400b that may 
dial a local number via a telephone line 48. 

Again, each step 300, 302, 304, 308 and 316 is identical 
to the corresponding step 100, 102, 104, 108 and 116 of Figure 1 and 
15 descrit)ed hereinabove. Thus, for concision purposes, the description of 
these steps will not be repeated hereinbelow. 

In step 306, the telephone to packet adapter determines 
if the telephone numt>er dialled is a long distance numl^er. If this Is not 
20 the case, step 308 is done as mentioned above. 

If the telephone number dialled is a long distance 
number (for example the telephone number of the third user 66), the 
software agent of the telephone to packet adapter searches a database 
25 (located in the controller circuit 20 or in an Internet server) to find the IP 
address of a service provider equipped with a telephone to packet 
adapter (for example the second service provider 44) in the area of the 
telephor>e number dialled (step 320). 
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The telephone to packet adapter then connects with this 
service provider 44 gives its own IP address and the telephone numt>er 
of the third user 66 (step 322). 

5 The telephone to paclcet adapter 400b of the second 

service provider 44 then takes the telephone line 48 and dials the 
received telephone number to establish the communication with the third 
user (step 324). 

10 Again, the use of the telephone to packet adapter 400 

is transparent to the user since only one number is dialled. Also, the 
above-described set or preestablished rules enables the user of the 
present invention to communicate with a user of a conventional 
telephone. 

15 

It is to be noted that it would also be possible to make 
a local call to a user of a conventional telephone by using a local service 
provider equipped with a telephone to packet adapter to do local calls. 
This way, the second user 54, for example, would not require a 
20 conventional telephone line to either receive or place local calls siru^e 
these calls could reach the second user 54 via the cable 58. 

It is to be noted that modems could be integrated with 
the telephone to packet adapter 10. 

25 



It is also to be noted that the controller circuit 20 of the 
telephone to packet adapters 10 and 400 may generate a dial tone to 
locally simulate the conventional dial tone sent to the A/D D/A Full duplex 
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interface 18. The aforementioned controller drcuK 20 can also generate 
other types of dial tones such as, for example, audio files. 

As will be easily understood by one skilled in the art, the 
5 agent software running in the controller circuit 20 of the telephone to 
packet adapters 10 and 400 may advantageously include supplementary 
features. For example, once an Internet server is interrogated to link an 
IP address to a telephone number, the control circuit 20 may keep this 
infbmiatk)n in a datat)ase for future references in view of decreasing the 
10 required connection delays. Similarly, speed dial numbers may be 
assigned to such kept IP addresses. 

Also, it is to be noted that the flow diagrams illustrated 
in Figures 3-5 are schematised and that actual flow diagrams would be 
15 a lot more complex and would include other rules for routing the calls. 
For example, if the telephone to packet adapter detects that an 
emergency number (91 1 in North America) has been dialled, it will 
automatically take the telephone line and dial this emergency number. 

20 Furthermore, it is to be noted that the flow diagrams 

illustrated in Figures 3-5 are not mutually e)^usive. Indeed, the software 
agent may determine liow to route a call depending on the inter^K^s that 
are connected to external devices and on users preferences, for example. 

25 Hierefore, the software agent embedded in the 

controller circuit 20 is used to compute a route based on information 
acquired or stored locally as well as information acquired from a networic 
server. A calling method is derived from these rules and is used to 
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determine which interfaces will be involved in the process of completing 
the call. The appropriate route is triggered from the embedded software 
agent running in a central processing unit of the controller circuit 20. The 
embedded software agent may decide to exchange route infomnation with 
5 an intelligence server located on the network in order to make optimal 
routing decisions. The embedded software agent will decide when it is 
appropriate to select whether to use the packet network interface or the 
telephone network interfeice to carry through a call. This method permits 
of using a dedicated connection to a packet network in the home as a 
10 mean for automatically diverting some telephone calls through a least 
cost route. 

As will be easily understood by one skilled in the art the 
above-descrit)ed invention provides many advantages, such as, for 
15 example: 

the use of an alternative packet-switched network 
instead of a conventional telephone line to make telephone calls; 

it does not impose on the end user a different usage 

habit; 

20 it is fully transparent to the end user; 

it is possible to concun^ntly transmit ma^ 
t>etween users. For example, two users could be in a conversation via 
telephone sets hooked to respective 10 ports 12 and transfer data from 
Personal Computers connected to respective 10 ports 13; arid 

25 it provides a PSTN fallback. 

It is also to be noted that the telephone set hooked up 
to the apparatus sees the apparatus ias Its first telephone switch, which 
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can potentially provide more services than the PSTN telephone switch, 
due to its connectivity to the packet netwdrlc, the sen^ices offered in the 
packet network and due to the level of programmability that is possible 
in the apparatus. 

5 

As will t>e apparent to one skilled in the art, the 
telephone to packet adapters 10 and 400 may be designed to operate 
with any type of PSTN telephone line such as, for example, ISDN, HFC 
Cable Telephony, Wireless Local Loop, wireline, wireless digital or 
10 analogue. 

Although the telephone to packet adapter 1 0 of Figure 1 
is shown provided with only one of each interfaces 18, 23, 24 and 26, it 
would be within the reach of one skilled in the art to design a telephone 
16 to packet adapter provided with more than one of these interfaces If 
required by a particular application. 

Although the present invention has been described 
hereinat>ove by way of preferred embodiments thereof, it can be 
20 modified, without departing from the spirit and nature of the subject 
invention as defined in the appended claims. 
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WHAT IS CLAIMED IS: 

1. A telephone to packet adapter for routing an outgoing call 
issued by a telephone set. said adapter comprising: 

5 a telephone line interface configured to be connected to a 

telephone line; 

a telephone interface configured to be connected to the 
telephone set; 

a packet network interface configured to be connected to a 
10 packet network; 

a controller circuit interconnecting said telephone line interface, 
said telephone interface and said packet network interface; said controller 
circuit being so configured as to route said outgoing call to one of said 
telephone line and said packet network interface depending on at least one 
15 preestablished routing rule. 

2. A telephone to packet adapter as recited in claim 1, 
wherein said packet network interface is a Local Area Network interface 
configured to be connected to said packet network via a Local Area Network. 

3. A telephone to packet adapter as recited in claim 1, 
20 wherein said packet network interface is a Local Area Network interface 

configured to be connected to said packet network via a Local Area Network 
packet network gateway. 

4. A telephone to packet adapter as recited in claim 1, 
wherein said controller circuit includes an embedded agent software 

25 controlling the routing of the outgoing call. 

5. A telephone to packet adapter as recited in claim 1, 
wherein said at least one preestablished routing rule is such that a) said 
outgoing call is routed to saki telephone line interfece when a dialled 
telephone number is a local call and b) said outgoing call is routed to said 

30 packet network interfece when the dialled telephone number is not a local call. 

6. A telephone to packet adapter as recited in claim 1, 
wherein said at least one preestablished routing rule is such that said outgoing 
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call is routed to said telephone tine interface when no packet network address 
corresponding to a dialled telephone number exist. 

7. A telephone to packet adapter as recited in claim 1, 
wherein said at least one preestablished routing rule is such that said outgoing 

5 call is routed to said telephone line interface when a dialled telephone number 
is an emergency number. 

8. A telephone to packet adapter as recited in claim 1, 
wherein said controller circuit includes a telephone number database of 
telephone numbers that may be reached via the packet network; said at least 

10 one preestablished routing rule is such that a) said outgoing call is routed to 
said telephone line interface when a dialled telephone number is not present 
in said telephone number database and b) said outgoing call is routed to said 
packet network interface when the dialled telephone number is listed in said 
telephone number database. 

15 9. A telephone to packet adapter as recited in claim 1. 

wherein said at least one preestablished routing rule is such that said outgoing 
call Is routed to said telephone line interface when said packet network is 
inactive. 

10. A telephone to packet adapter as recited in claim 1, 
20 further including a speech encoder/decoder associated to said controller circuit 

to encode and decode data routed by said controller circuit. 

11. A telephone to packet adapter comprising: 

a telephone tine interface configured to be connected to a 
telephone line; 

25 a telephone interface configured to be connected to a telephone 

set; 

a Local Area Network interface configured to be connected to a 

Local Area Networi<; 

a packet networt^ interface configured to be connected to a 

30 packet network; and 

a controller circuit interconnecting said telephone line interface, 
said telephone interface, said Local Area Network interface and said packet 
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network interface; said controller circuit being so configured as to either a) 
route said telephone interface to one of said telephone line and said packet 
network interface and b) route said Local Area Network interface to one of said 
telephone line and said packet network interface, depending on at least one 
5 preestablished routing rule. 

12. A telephone to packet adapter as recited in claim 11. 
wherein said controller circuit includes an embedded agent software 
controlling the routing of said telephone and Local Area Network interfaces. 

13. A telephone to packet adapter as recited in claim 11, 
10 wherein said at least one preestablished routing rule is such that a) one of said 

telephone interface and said Local Area Network interface is routed to said 
telephone line interface when a dialled telephone number is a local call and b) 
one of said telephone interface and said Local Area Network interface is 
routed to said Local Area Network interface when the dialled telephone 
1 5 number is not a local call. 

14. A telephone to packet adapter as recited in claim 11. 
wherein said at least one preestablished routing rule is such that one of said 
telephone interface and said Local Area Network interface is routed to said 
telephone line interface when no packet network address corresponding to a 

20 dialled telephone number exist. 

15. A telephone to packet adapter as recited in claim 11. 
wherein said at least one preestablished routing rule is such that one of said 
telephone Interface and said Local Area Network interface is routed to said 
telephone line interface when a dialled telephone number is an emergency 

25 number. 

16. A telephone to packet adapter as recited in claim 11, 
wherein said controller circuit includes a telephone number database of 
telephone numbers that may be reached via the packet network; said at least 
one preestablished routing rule Is such that a) one of said telephone interface 

30 and said Local Area Network interface is routed to said telephone line interface 
when a dialled telephone number is not present in said telephone number 
database and b) one of said telephone interface and said Local Area Network 
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interface is routed to said Local Area Network interface when the dialled 
telephone number Is listed in said telephone numt)er database. 

17. A telephone to packet adapter as recited in claim 11, 
wherein said at least one preestablished routing rule is such that one of said 

5 telephone interface and said Local Area Network interface is routed to said 
telephone line interface when said packet network is inactive. 

18. A telephone to packet adapter as recited in claim 11. 
further including a speech encoder/decoder associated to said controller circuit 
to encode and decode data routed by said controller circuit. 

10 19. A method for routing a telephone call issued by a 

telephone set via a telephone to packet adapter provided with a telephone line 
interface, a telephone interface, a packet network interface and a controller 
circuit interconnecting the telephone line, telephone and packet network 
interfaces; said method comprising the steps of: 

15 connecting a telephone line to the telephone line interface; 

connecting the telephone set to the telephone interface; 
connecting the adapter to a packet network via the packet 
network interface; 

running an agent software for routing the telephone call to either 

20 the telephone line interface or the packet network interface depending on at 
least one preestablished routing rule. 

20. A method for routing a telephone call as recited in claim 
19. wherein said packet network connecting step includes the substep of 
connecting a Local Area Network to the packet network interface. 

25 21. A method for routing a telephone call as recited in claim 

19, wherein said at least one preestablished routing rule includes a local call 
routing rule; said local call routing rule dictates that the telephone interface is 
to be routed to the telephone line interface when a number dialled onto the 
telephone set is a local call. 

30 22. A method for routing a telephone call as recited in claim 

19, wherein said at least one preestablished routing rule includes a long 
distance call routing njle; said long distance call routing rule dictates that the 
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telephone interface is to be routed to the packet network interface when a 
nunfiber dialled onto the telephone set is a long distance call. 

23. A method for routing a telephone call as recited in claim 
19, wherein said at least one preestablished routing rule includes a default 

5 routing rule; said default routing rule dictates that the telephone interface is to 
be routed to the telephone line interface when either a) a number dialled onto 
the telephone set has no conresponding packet network address or b) the 
packet network is inactive. 

24. A method for routing a telephone call as recited in claim 
10 19, wherein said at least one preestablished routing rule includes an 

emergency call routing rule; said emergency call routing rule dictates that the 
telephone interface is to be routed to the telephone line interface when a 
number dialled onto the telephone set is an emergency number. 

25. A method for routing a telephone call as recited in claim 
15 19, wherein said at least one preestablished routing rule includes a database 

determined routing rule; said database determined routing rule dictates that a) 
the telephone interface is routed to the packet network Interface when a 
number dialled onto the telephone set is present in a database of the 
controller circuit; and b) the telephone interface is routed to the telephone line 
20 interface when a number dialled onto the telephone set is not present in the 
database. 

26. A method for routing outgoing telephone calls to a packet 
network via a telephone to packet adapter provided with a telephone line 
interface, a telephone interface, a Local Area Network interface, a packet 

25 network interface and a controller circuit interconnecting the telephone line, 

telephone, packet network and Local Area Network interfaces; said method 

comprising the steps of: 

connecting a telephone line to the telephone line interface; 

connecting a telephone set to the telephone interface; 
30 connecting a Local Area Network to the Local Area Network 

interface; 
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connecting a packet network interface to the packet network 

interface; 

running an agent software for routing either a) the telephone 
internee to one of the telephone line interface and the packet network interface, 
5 or b) the Local Area Network interface to one of the telephone line interface and 
the packet network interface, depending on at least one preestablished routing 
njle. 

27. A method for routing outgoing telephone calls as recited in 
claim 26, wherein said at least one preestablished routing rule includes a local 

10 call routing rule; said local call routing rule dictates that one of the telephone 
interface and the Local Area Network interface is to be routed to the telephone 
line interface when a number dialled onto the telephone set is a local call. 

28. A method for routing outgoing telephone calls as recited in 
claim 26, wherein said at least one preestablished routing rule includes a long 

15 distance call routing rule; said long distance call routing rule dictates that one 
of the telephone interface and the Local Area Network interface is to be routed 
to the Local Area Network interface when a number dialled onto the telephone 
set is a long distance call. 

29. A method for routing outgoing telephone calls as recited in 
20 claim 26, wherein said at least one preestablished routing rule includes a 

default routing rule; said default routing rule dictates that one of the telephone 
interface and the Local Area Network interface is to be routed to the telephone 
line interface when either a) a number dialled onto the telephone set has no 
corresponding packet network address or bj the packet network is inactive. 

25 30. A method for routing outgoing telephone calls as recited in 

claim 26, wherein said at least one preestablished routing rule includes an 
emergency call routing aile; said emergency call routing rule dictates that one 
of the telephone Interface and the Local Area Network interface is to be routed 
to the telephone line interface when a number dialled onto the telephone set is 

30 an emergency number 

31 . A method for routing outgoing telephone calls as recited in 
claim 26. wherein said at least one preestablished routing rule includes a 
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database determined routing rule; said database determined routing rule 
dictates that a) one of the telephone interface and the Local Area Network 
interface is routed to the Local Area Network interface when a number dialled 
onto the telephone set is present in a database of the controller circuit; and b) 
5 one of the telephone interface and the Local Area Network interface is routed 
to the telephone line interface when a number dialled onto the telephone set is 
not present in the database. 

32. A programmable telephone switch, comprising: 
a telephone interface for connecting a telephone set; 
10 a telephone tine interface configured to be connected to a 

telephone line; 

a packet network interface configured to be connected to a 
packet network; and 

a controller circuit interconnecting said telephone line Interface, 
15 said telephone interface and said packet network interface; said controller 
being so configured as to switch a telephone call issued by said telephone set 
through one of said telephone line and said packet network depending on at 
least one routing rule programmed in said controller circuit. 
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